Science Report - Aug. 1-12, 2003

NGCC Pierre Radisson

Barrow Strait Through-Flow Study


Oceanographers from the Bedford Institute of Oceanography (BIO) joined the NGCC Pierre Radisson at Resolute to carry out the sixth year of fieldwork in an ongoing ocean climate study.  The primary goal of the study is to determine the seasonal fresh water transport through Barrow Strait, and the nature of the variability of this quantity from year to year.  Barrow Strait is one of 3 main passages through the Canadian Archipelago connecting the Arctic Ocean to the Northwest Atlantic, providing a principal pathway for any increased freshwater discharge from the Arctic Ocean that may result from a climate-warming trend.  (See Figure 1 for a map of the study area).  The current, temperature, salinity and water level data being collected are also being used to improve our understanding of the oceanography in this area, and to validate circulation models.  In this way, it will aid in the prediction of ice movement, and be useful in developing spill contingency strategies.


 Science program objectives for this mission were 1) to recover and then re-deploy an array of instrumented moorings across Barrow Strait at 91( W, 2) to complete a 35 station CTD survey in Barrow Strait and Wellington Channel, and 3) to collect water and ice samples for laboratory analysis.

All ten of the instrumented moorings were recovered, although the work was slowed significantly by ice cover in the area.  Dragging was required for one of the moorings on the North side of the Strait.  The release indicated that it was triggered but the mooring failed to surface.  The mooring was snagged on the first pass causing the release to immediately disengage and come to the surface before the anchor was hauled aboard.  Upon examination, the cause of mechanical malfunction was found to be a corrosion problem in the release arm.  The corrosion seemed to be excessive in this particular unit.

The upper part of one of the Southern side moorings was lost along with the CTDs that were on this mooring at the 30 and 40 m levels.   The wire had parted about 100 m below the surface.  The recovered end was badly frayed, with a few meters of the jacket stripped away.  Given that the mooring was on station and the break was so far down the mooring, it is difficult to see how it was done by ice, but nonetheless, ice is the most likely cause.  Aside from this loss, other mooring instrumentation worked well and data quality looks excellent.

“Icycler”, a prototype profiler moored for its first extended operational deployment, was one of moorings recovered.  Icycler is an innovative winch system that profiles the top 50m once a day, using a sonar to allow a sensor package to come to within 2 m of the ice cover.  The near-surface data that it will provide will improve our estimates of the fresh water fluxes through Barrow Strait.  While the system appears to have worked for the entire deployment, a simple program error limited profiles to 6 m instead of the 50 m desired.  While disappointing, it is very encouraging that this prototype did perform as programmed, for the entire year.  Also on the positive side is that the data it provides over the 44 to 38 m depth range at the Southern mooring site will help to fill the gap created by the partial loss of the adjacent mooring mentioned above.

  The full year of data from the current meters and CTDs (Conductivity, Temperature, Depth sensors) supported on these moorings extends the continuous time series of current, salinity and temperature information collected across this cross-section of the Strait to 5 years.   The mooring array was successfully re-deployed, with a few improvements and additions.  An Ice Profiling Sonar (IPS) was added to provide ice thickness data, and one of the Workhorse Doppler current meters was replaced with a LongRanger Doppler current meter, which has 3 times the depth range of the former.  See Figure 1 for an illustration of the complete array.   Tide gauges were also added to the moorings, and one was set south of Resolute as well, on the western CTD line.

All CTD stations along the Eastern Barrow Strait (91( W) and Wellington Channel Lines (74( 50’ N) were completed.  There was not enough time to complete the Western Barrow Strait (94( W) line, where ice coverage was 60 to 90% right across the Strait.  This year we had to spend much more time at our principal study area than we have in any of the previous 5 years to get the mooring work done around the ice.  

Water sampling was repeated at the stations done in 2002 as well.  The sampling is concentrated along the Eastern Barrow Strait line where the instrumented moorings are located, but sampling was also done in Wellington Channel.  These water samples will be analyzed to help determine the sources of the freshwater passing through Barrow Strait.

Once again this year, the science mission was very successful trip thanks to the effort, cooperation and interest of the captain, officers and crew of the NGCC Pierre Radisson.  We thank them for a great trip.  We also thank CCG Ice Operations Coordinators in Sarnia for their effort in fitting us in to the Arctic operations plan and coordinated the transport of our equipment.  
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